Education 2018

Topical at the 8th World Congress on Particle Technology

Orlando, Florida, USA
22 -26 April 2018

ISBN: 978-1-5108-6971-4



Printed from e-media with permission by:

Curran Associates, Inc.
57 Morehouse Lane
Red Hook, NY 12571

proceedings

.com

Some format issues inherent in the e-media version may also appear in this print version.

Copyright© (2018) by AIChE
All rights reserved.

Printed by Curran Associates, Inc. (2018)

For permission requests, please contact AIChE
at the address below.

AIChE
120 Wall Street, FL 23
New York, NY 10005-4020

Phone: (800) 242-4363
Fax:  (203) 775-5177

www.aiche.org

Additional copies of this publication are available from:

Curran Associates, Inc.

57 Morehouse Lane

Red Hook, NY 12571 USA
Phone: 845-758-0400

Fax: 845-758-2633

Email: curran@proceedings.com
Web:  www.proceedings.com



TABLE OF CONTENTS

(12a) Student Workshop on Particle TEChNOIOGY .......covoiiiiiiiiiiieieeee ettt eneans 1
Mayank Kashyap, Reddy Karri

(27a) Student Workshop on Particle TEChNOIOGY H1.........ccooiiiiiiiiii e e 2
Shrikant Dhodapkar, Kerry Johanson

(31a) Discovering the Fascinating World of Particle TeChNOIOgY..........coooiiiiiiiiiiie s 3
Shankar Subramaniam

(G4 I =1V LY ST AT o] 1] o] IO OSSPSR 4

Wei Wang, Wei Ge
(54a) Evaluating the Influence of Dry Granulation Processing Variables on the Rheological Properties

OF GFANUIES ...t b et bt h bbb e b e e s b e b £ e b e bt S E e b e Eea b e b e e h e eb e e b e e bt et b e s e e bt eb e e b ebenbe e eene et 5
Tim Freeman, Laura Monington, John Yin, Hartmut Vom Bey, Michael Hanisch

(54b) Assessment of the Homogeneity of an Alumina Powders Mixture Using Rheological Parameters....................... 6
Martin Giraud, Cendrine Gatumel, Guillaume Bernard-Granger, Henri Berthiaux

(54c) Characterising the Grain Shape: In Search of Size Independent Shape DesCriptors........ccocoveveiiiiiienerenerienenn 7

Aman Tripathi, Shivi Dixit, Vimod Kumar, Samik Nag, Anurag Tripathi

(54d) Investigating Mechanical Properties of Surfactant Films at the Solid-Liquid Interface Using

ARV R R e R R R R R E bR R R £ R R R h R R R R b b h R Rt bt e n e ne e 8
Anoop Nautiyal

(54e) Deposition Rate Consequences of the Formation of Multi-Spherule Cluster Aggregates in Gases

""Role 0f MOMENTUM SHIEIAING ™™ ...ttt 9
Daniel E. Rosner, Pushkar Tandon

(54f) Experimental and Numerical Studies on the Thermal Diffusivity of Packed Powder Beds............ccccceoeiiiinnnnene 10
Bereket Yohannes, Sahil Navodia, Anna Nachtigal, Calvin Kim, Fernando J. Muzzio, William G. Borghard,
Benjamin Glasser, Alberto Cuitino

(54g) Determination of Size, Size Distribution and Refractive Index of Artificial and Biological

LAY LTe] o] o= U £ o] [T OSSOSO ST TOUSUR PO TR PP 11
Jorg Neukammer, Kathrin Smuda, Jonas Gienger, Hans Baumler

(54bm) FlowCam Nano® Provides Counts, Sizes and Images of Nano-and Microparticles: Application

to a Therapeutic Protein PUMPING STUAY ......coooiiiiiiiieicece ettt sttt st sbe et s e eneenestesbeneen 12
Dave Hamel, Cheng Her, Chris Sieracki, Kent Peterson, Christian Mills, John Carpenter

(54j) Numerical and Experimental Estimation on the Normal and Tangential Capillary Bridge Force

P gL T I (oI VoI o] g T-T =TSO RS PSP 13
Kazuo Murase, Keisuke Arai, Takato Ootsuka, Daiki Sakamoto, Futa Egawa

(54k) Numerical Simulation of Wire-Plate Electrostatic Precipitator - Effect of Particle Concentration ................... 21
Jun Guo, Bao-Yu Guo, Yin-Biao Su, Aibing Yu

(541) Triboelectric Charge of Spherical Glass Particles Against Metal Pipeline ..........cccccooooiiiniiiiniiiiie e 29
Hosu Choi, Kwangseok Choi, Teruo Suzuki

(54m) Spray-Drying of a Layered Double Hydroxide NanOSUSPENSION .........cccceiriiiriieriniiiieesesesie s 37
Boris Golman, Wittaya Julklang, Aunchana Wangriya

(54n) Impact of Spheroidization of UO, Powders on the Filling of Press Molds..........cccccooiiiiiiiiiiciieie e 38
Ahmed Madian

(540) Modelling a Twin Screw Granulator Using the Discrete Element Method ... 39
John P. Morrissey, Kevin J. Hanley, Jin Y. Ooi

(54p) Hybrid Multiscale Modelling of @ TWin SCrew GranUIATOr..........ccooi it 40
John P. Morrissey, Kevin J. Hanley, Jin Y. Ooi, Li Ge Wang, James D. Litster

(54r) Blocking Rules for Discharging Granular Materials from a Flat Bottom HOPPer........ccccoveieiiieiiieneieieene 41
Charley Wu

(137b) Characterization of Mesoscopic Structure in Cohesive Powder, Neat or Blended, By X-Ray

Computed Tomography and Prediction By the Discrete Element Method ..o 42
Sean McClure, Andrew Abi-Mansour, Michael Gentzler

(54t) Numerical Research of Hydrodynamics in Gas-Solid Micro Fluidized Beds.............ccocoiiiiiiniiiiicieeieee 43

Xu Liu, Jinglin Su, Jinghui Zhan, Lijie Cui, Xiaoxing Liu
(54v) An Improved Bubble-Based Drag Model for Accurate Coarse-Grid Two-Fluid Modeling of

Geldart a Powder BubBliNg FIUIHIZATION .........coiiiiiiieicce ettt sttt resbeneenae 44
Kun Hong, Qingang Xiong, Atta Ullah
(54w) Numerical Simulation on Fine Particle Transport Behaviour in Electrostatic Precipitators...........cc.ccceevevnine 45

Ming Dong, Fei Zhou, Sufen Li



(54x) Lattice Boltzmann Simulations of Porous Particulate FIOWS ... 46
Chenggong Li, Mao Ye, Zhongmin Liu

(54z) Modeling of a Novel Multi-Particle Collision Model for Gas-Solid FIOWS..........cccccviiiiiineiiicccie e 47
Vikrant Verma, Johan T. Padding

(54aa) Dpm Analysis of Large Fluidized Catalytic Cracking (FCC) ReACIOIS.........ccuevviiieiiriiieieciee e ee s 49
Azita Ahmadzadeh, Michael Sandacz, Richard Johnson

(54ad) Catalytic Reactor Design Using MUItIPNase CFD ... 50

Dimitri Gidaspow
(54ae) Simulation of Large Particle Turbulent Fluidization in Riser Reactors By Coarse Grain DEM-

L I OSSOSO USRS 51
Alberto Di Renzo, Francesco P. Di Maio

(54af) Numerical Study of Particles Shape Effects on Solid-Liquid FIUIdizations ..........c.cccocveiiiiiniiiene e 52
Esmaeil Abbaszadeh Molaei, Zongyan Zhou

(54ai) CFD Investigation on Gas-Solids Flow and Heat Transfer in Two Fluidized Catalyst Cooler ...........c..cccocv.i.. 53
Xiuying Yao, Chunxi Lu

(54aj) Hydrodynamics and Mixing Characteristics of a New-Type Particle MiXer ...........ccccoiieiiiiniiniiiieneceens 54
Mengxi Liu, Chunxi Lu, Zhenliang Meng

(54ak) Power Spectral Density Analysis of Pressure Signal in 18 m Circulation Fluidized Bed Riser..........c.cccccce.... 62

Chengxiu Wang, Chaoyu Yan, Yaodong Wei, Jinsen Gao, Chunming Xu, Huajian Pei, Xin Su
(54al) Characteristics of Pressure Fluctuations in Particle-Transport Inclined Pipe of a Circulating

FIUIIZEA BEU ... bbb bbbt b bbb bbbttt b bbbttt 63
Chaoyu Yan, Yaodong Wei, Jianfei Song, Jiangyun Wang

(54am) Dynamic Modeling of Attrition and Reactions in Circulating Fluidized Bed Reactors............cc.ccoceeeiiinennne 64
Johannes Haus, Ernst-Ulrich Hartge, Joachim Werther, Stefan Heinrich

(54an) Analysis of FCC Cyclone Fault Diagnosis Technology Based on Particles Information.............c.ccocooceoeinennne 65

Jianfei Song, Di Wang, Ligiang Sun, Chaoyu Yan, Yaodong Wei
(54a0) The Multi-Hole Throttling Effect and the Erosion Characteristics of the High Pressure Natural

[T OO TP U TP TP P TR PPTPRTPPRPRPION 66
Jiangyun Wang, Lingian Hou, Jing Lv, Yaodong Wei, Chaoyu Yan

(54ap) Numerical Simulation of Flow Field In a Gas Pipe Distributor of the FCCU Regenerator..............cccoeeveenine 67
Yaodong Wei, Jianfei Song, Chaoyu Yan

(54aq) Full-Loop Simulation of Gas-solids Flow in Circulating Fluidized Bed of FCC System............cccccoovveiiiinienncne 68

Xingying Lan, Min Wang, Yingya Wu, Jinsen Gao
(54ar) Immobilization of Sulfur-Oxidizing Bacterium, Thioalkalivibrio Sp. D301 on Magnetic

Nanaoparticles and BioAeSUITUFIZATION ...........ciiiiiiiieeee ettt sttt et st sbe st eneene e 69
Jianmin Xing
(54as) Simulation of Bulk Solids and Granular Systems By Using Combined Discrete Element Models.................... 70

Yongzhi Zhao
(54bk) Material Optimization of Perovskite Films using High Throughput Synthesis and Multi-

DIMENSTONAT ANGIYSIS. ...ttt b et et h bt bt b b e bt e s e bt e bt bt eb e b e e st eb e bt eb e e bt ebenn et e s e ene et e 71
Ahmed M. Salaheldin, Elisabeth Reinhardt, Monica Distaso, Doris Segets, Wolfgang Peukert

(54au) Solid Liquid Separation Via Particle FIOW INStability ............ccooiiiiiiii e 72
Steven Wang

(54aw) Milling and Grindability Assessment of Pharmaceutical Materials ............ccoooviiiiiiiiieiiicecese e 73

Tina Bonakdar, Mojtaba Ghadiri, Ali Hassanpour, Kevin J. Roberts
(54ax) Bi-Directional Thermal Control of Twin Screw Granulation Process Via a Specialised Annular

[ T Ll T o OSSPSR 74
Ahmad Mustaffar, Kamelia Boodhoo, Anh Phan
(54ay) Mixing Grains with Different Elongation in a ROtating DIUM ..........cccooiiiiiiiiiinie e 75

Claudia Piacenza, Marco Marconati, Colin Hare, Andrea Santomaso, Marco Ramaioli

(54az) Generation of Particles with a Special Morphology By Desublimation of Copper
o 0 Fo T FoT oY 2= Va1 =PTSRS 83
Tim Dillenburger, Sergiy Antonyuk, Maximilian Kerner

(54bl) Rubbery Milling of Seed Endosperms for Improved Sustainability by Natural Functionality

PIESEIVALION ...ttt b bbb bbbt b bbbt e bbb 84
Linda Brutsch, Erich J. Windhab, V. Meunier

(54ba) Particle Technology Education at PUrdUE UNIVESITY .........ccoouiiiiiiiirienie e 85
Carl Wassgren

(54bb) Teaching Particle Technology in Portugal - University of COIMDIra .........ccccooiiiiiiiiiiieee e 86
Maria G. Rasteiro

(54bc) Highlights of Particle Technology Teaching in SINQAPOIE..........coviiiiirine et 87

Cindy Lai Yeng Lee, Eldin Wee Chuan Lim, Jia Wei Chew



(54bd) Particle Technology Course at the University 0f SAIEINO ...........coooiiiiiiiii e 88
Diego Barletta, Massimo Poletto

(54be) Professional Master of Engineering Degree in Particle TEChNOIOgy ........ccovvviiiiiiiciiccee e 89
R. Bertrum Diemer Jr., James N. Michaels
(54bf) Recent Developments in Particle Technology at the Universidad Tecnica Federico Santa Maria .................... 90

Francisco Cabrejos
(54bg) Using Perusall to Enhance Student Learning of Particle Technology at Graz University of

JLIETe a1 To] (o]0 OO OO TSSOSO USRS PP SOPRPR 91
Daniel Lepek, Stefan Radl, Johannes G. Khinast
(54bh) A Graduate Course in Fluidization and Gas-Solid FIOW SYStEMS ... 92

Hamid Arastoopour, Ted Knowlton
(54bi) Education of Fluid-Solid Multiphase Flow at Department of Mechanical Engineering, Osaka

L0 LY T | YOS 93
Toshitsugu Tanaka

(54bj) Bulk Solids Handling Education at the KSU Bulk Solids Innovation Center...........c.ccoeoeiininieneneneeceenns 94
Johnselvakumar Lawrence

(60a) Introduction to Computational Modeling for Particle TeChNOIOgY ........ccccoeieiiiiiieie e 95
Ray Cocco

(60D) INtrodUCTiON 10 3D IMOUEIS ..ottt ettt e e e s e e beebe st et e e et e s e eneabeebesbessebeseeneenenneas 96
Samuel Clark

(73a) Nature-Inspired Chemical Engineering Applied to Particle TeChNology ........cccccveviiiiiinieiieice e 97
Marc-Olivier Coppens, Daniel Lepek

(93a) Enhancing Particle Technology Education through Art............ccoiiiii e 98
Brij M. Moudgil

(93c) Teaching Particle Technology to ENGINEEring StUABNTS..........ooviiiiiiiiieie et 99
Marvin Meineche, Katharina Zilles, Marcus Petermann, Martin Rhodes, Raffaella Ocone

(95a) Particle Measurement in High Temperature Gas Based on Mie Scattering ..........ccccoveveveieiiienenenieieese s 100
Lifeng Lu Sr., Xiaolin Wu, Zhongli Ji, Mingxing Wang Sr.

(95b) An Experimental Investigation of Single Droplet Drying Above Boiling Point...........cccooevviviiiiinencnicece i 108
Wael Ebrahim, Andrew Bayly

(95¢) Characterising Powder FIOW iN DYNAMIC PFrOCESSES. ......ccciuiiiirieieseniesiesie ettt sbe e bbb 109
Marvellous J. Khala, Colin Hare, Chuan-Yu Wu, Martin Murtagh, Navin Venugopal, Tim Freeman

(95e) Impact of Non-Spherical Projectiles on Granular Media ............cccooeiiiiieiiiiieice e 110
Spandana Vajrala, Hosain Bagheri, Hamid Marvi, Heather N. Emady

(95f) Computational and Experimental Shear Cell Study with Rigid Cylindrical Particles ...........cc.ccooooevviiinnnnnn. 111
Liliana Bello, Kevin E. Buettner, Yu Guo, Virginia Lane, Haim Kalman, Jennifer Sinclair Curtis

(95i) Defluidization Behaviour of Industrial Reactive Powders at High TeEmMpPerature...........ccoccoeeveriviciieenseennene 112

Domenico Macri', Paola Lettieri
(95j) Manufacturing and Characterization of Spherical Blend PBT-PC Particles for Additive

IMTANUFBCTUFING ...ttt bbb bbb e bt bt e e e e h e e b £ e bt e bt b e b e e e s b e bt eb e b e st et e e ene et e b e neen 113
Maximilian A. Dechet, Juan S. Gomez Bonilla, Jochen Schmidt, Wolfgang Peukert
(95k) Creating Tuneable Agglomerates Via 3D PriNtiNg ........ccocooiiiiiiiiee et 114

Ruihuan Ge, Mojtaba Ghadiri, Tina Bonakdar, Zongyan Zhou, lan Larson, Karen P. Hapgood

(951) Effect of Particle Size Distribution and Wettability on Penetration Behavior, Granule Formation

and Granule Properties in Single Drop GranUIAtION............coi oottt sae 115
Tianxiang Gao, Arun Sundar S. Singaravelu, Nikhilesh Chawla, Heather N. Emady

(95m) Atomically Deposited Sintering Aids: Assessing the Effects of Alumina Particle ALD on the

Sintering and Performance of SOFC Electrolytes and Dental CeramicCs..........cooeeiiiiiiine e 116
Rebecca O'Toole, Christopher J. Bartel, Maila Kodas, Alexa Horrell, Sandrine Ricote, Neal P. Sullivan, Austin
Drake, Christopher Gump, Robert Hall, Charles B. Musgrave, Alan W. Weimer

(95n) Effect of Particle Size Distribution and Operating Parameters on Conduction and Convection

Heat Transfer Mechanisms in ROTANY DIUMIS ........cciiuiiiiiiiiiiiie ettt reesestesbe b et e s essesesbesbeneen 117
Manogna Adepu, Shaohua Chen, Yang Jiao, Aytekin Gel, Heather N. Emady

(950) Selective Hydrogenation of Citral over Supported Pt Catalysts on Various Substrates............c.ccoccoeeiieninnenn 118
Xiaofeng Wang, Xinhua Liang

(95p) Numerical Simulation of Particle Classification in a Classifier Based on Coanda Effect............ccccoceieiviinnnn 119

Dongjoo Kim, Seok-Min Jeong, Junyoung Park, Youngjin Seo
(95g) Numerical Simulation of the Secondary Air Distribution Layer in the Gas Solid Fluidized Bed

BaSed 0N FIUNT SOTIWAIE .....c.veiieiiice ettt b e et s b e e st e s beese e beeabesbeeseesbeeabesbeereesteeneesbeereenteaneas 120
Bo Lv Sr., Zhenfu Luo
(95r) CFD-DEM Simulation of the Fluidization of Non-Spherical Particles in Fluidized Bed...........c..ccccovevvivvinnnenn. 121

Huaging Ma, Yongzhi Zhao



(95s) CFD and DEM Simulation of the Cold Spray Process for Surface Coating with Fine Particles ..................... 122
Paul Breuninger, Fabian Krull, Sergiy Antonyuk

(95t) Two-Fluid Validation of Constituive Models for the Simulation of Cylindrical Particles............cc.ccoceeervirnenn. 123
Kevin E. Buettner, Yu Guo, Sofiane Benyahia, Jennifer Sinclair Curtis

(95u) The Comparsion of Coarse Grained CFD-DEM for Simulating the Dense Bubbling Fluidized

Bed ReqUITES IMMEAIALE ACTION ........iiiiiiiiieiee ettt ettt et et e e e st e teebeebe st et e e es s ereebeebesbesbe e ensessaseans 124
Yong Zhang, Junwu Wang, Ge Wei, Chenlong Duan, Yuemin Zhao
(95v) Stability Analysis of Uniform Gas SOlIAS FIOW ...........cociiiiiiiiie e 125

Chenxi Zhang, Weizhong Qian, Fei Wei

(95w) Numerical Simulation of Particle Sedimentation Related to Nuclear Safety By CFD-DEM

A [ o] ) 1 0 o OSSPSR 126
Byoungcheol Hwang, Kiyofumi Moriyama, Hyun Sun Park

(95x) Application of Extended Discrete Element Method to the Melting Process of a Packed of

PAFTICIES ..otttk bbb bR bR e bR b b e h bRt bR et e b st bbb 127
Mehdi Bnaiasadi, Maryam Baniasadi, Bernhard Peters, Xavier Besseron

(95y) Real-Time Interpretation of Chaotic Characteristics and Instability of Dense Gas Solid

L LT L2 U Lo o RSOOSR 128
Cheng Sheng, Chenlong Duan, Liang Dong, Tao Liu, Chenyang Zhou, Jinpeng Qiao, Yuemin Zhao

(95ab) Glucan Particles As Potential Carriers of Natural Flavonoids for Treatment of Idiopatic

INTIAMIMATION DISBASES. ... vt veteeerietieieete ettt ettt st e st et eseebesbesbe st e st e s e e st ebesbeebe e es e s e eseeb e e ke ebeseenbeseene et e abeebeneenseneaneerees 129
Petra Salamunova, Jaroslav Hanus, Jan Hosek, Domink Rotrekl, lvan Salon, Zuzana Plavcova, Frantisek
Stepanek, Gabriela Ruphuy Chan

(95ac) Use of Advanced Imaging Techniques in Tablet Disintegration Study...........ccccooeieiiieininiienee e 130
Jakub Dvorak, Denisa Lizonova, Marek Schongut, Frantisek Stepanek, Josef Beranek

(95ad) Correlation Study Between Liquid Penetration and Mechanical Properties of Pharmaceutical

L= o] ) 3O RSOOSR URSRR 131
Jan Tomas, Jakub Dvorak, Marek Schongut, Frantisek Stepanek, Josef Beranek, Ondrej Dammer

(95ae) In Situ Drug Amorphisation By Microwave Irradiation Stabilized By Mesoporous Silica..............ccccevevrnenn. 132
Jakub Muzik, David Zuza, Marek Soltys, Denisa Lizonova, Ales Zadrazil, Pavel Kovacik, Frantisek Stepanek

(95af) Manufacture of Personalised Medicines By API Printing on Porous Tablets ... 133
Sarah Akhlasova, Marek Soltys, Pavel Kovacik, Aleszadrazil, Frantisek Stepanek

(95ag) Understanding Phase Transition of Acetaminophen in the Bulk and Surface of Acetaminophen.................. 134
Hanane Abouhakim, Ali Hassanpour, Frans L. Muller, Sven Schroeder, Mike Quayle

(95ah) Treatment of Cystinosis through Vitamin E Modified Silicone Hydrogel............ccocoveieieiiiiineneneeese s 135
Phillip Dixon

(95am) Systems Integration for Dry Granulation Based Continuous Pharmaceutical Tableting............ccccccevvinnene. 136

Sudarshan Ganesh, Mariana Moreno, Yasasvi Bommireddy, Qinglin Su, Marcial Gonzalez, Zoltan K. Nagy,
Gintaras Reklaitis

(95ai) Modeling Granular Material Mixing and Segregation Using a Multi-Scale Model ..............ccocooiiiiiiiiinnn 137
Yu Liu, Marcial Gonzalez, Carl Wassgren

(95ak) Modelling Granular Media with Dynamical Density Functional Theory ... 138
Timothy D. Hurst, B. Goddard, R. Ocone

(95al) A Study on Partially Wetted Particle Collisions with @ Wet Wall .............cooeiviiiiiiiiiicccee e 139

Evan Milacic
(100a) The Hypersonic Tomato and Other Adventures of a Solids Processing Class at the University

Lo] 1Y, LTo] o TTo = o OSSOSO USSR 140
Karl Jacob

(100b) From the Overhead Projector to e-Learning Strategies and Tools: A Personal Journey to

Teaching Powder's Unit OPerations OVEF 20 YIS .........ccuiieieririeierieieatestestesieseesestessestestesseseessesessessessessessessssessessessens 141
Henri Berthiaux

(100c) Simplifying Population Balance Models to Promote More Widespread USE...........ccccooeveieiiieneneniesieesesiens 142
R. Bertrum Diemer Jr.

(100d) Case Study Modules in Particle TEChNOIOGY .........ccueiiiiiiiiieiiieese e 143
Timothy M. Raymond

(127a) Development of Table Top Experiments in SOlAS ProCeSSING........ciiiireiiriieeeeie e 144
George Klinzing, Cliff Kowall

(127b) Visualization for Powder Technology EQUCAION .........c.ccoiiiiiiiiiiee e 145

Haim Kalman, Dmitry Portnikov
Author Index





